The current proposal aims to investigate the mechanisms by which two steroids, pregnenolone (P5) and progesterone (P4) affect zebrafish embryo development. We showed that pregnenolone promoted cell migration, while progesterone was involved in cell patterning. We are also studying the effect of progesterone on embryo patterning by disrupting the gene involved in P4 biosynthesis, hsd3b2. Disruption of hsd3b2 resulted in embryo dorsalization by decreasing zebrafish bmp4 transcription. We identified a progesterone-responsive element located in the enhancer of hsd3b2, which could bind to progesterone receptor (Pgr) and mediate the effect of P4 in regulating bmp4 expression. Depletion of pgr resulted in the same dorsalization phenotype as hsd3b2 morphants. Thus, we showed that hsd3b2 is involved in the synthesis of P4, which activated bmp4 transcription during the early epiboly stage of embryogenesis, thus setting up Bmp4 gradient important for the development of ventral tissues. The studies described above should provide insights into the novel functions of P4 and P5 both in zebrafish embryogenesis and in the mammalian system. Microtubule dynamics and cell migration is very important in several cellular processes; and their disturbances have been described in many diseases. The elucidation of the mechanism by which small compounds like P5 regulate microtubule dynamics will be very important. The size of developing embryos is highly variable depending on genetic polymorphisms and environmental effects. Scaling of tissue pattern with size is required to ensure body plans of reproducible proportions. Xenopus embryos develop from different sized eggs that by early-/mid-gastrula are patterned along the dorsoventral axis by a BMP signaling gradient. This BMP signaling gradient requires adjustment according to size to ensure that tissues are scaled to keep the right relative size and position. Using mathematical modeling and experimental manipulation, we previously suggested that the dorsoventral BMP gradient is scaled through the activity of ADMP. A ventral, BMPlike, role has been attributed to ADMP although it is expressed in the dorsally localized, Spemann's organizer. We show by knock-down that ADMP is required during early gastrula for expansion of the organizer, preceding its ventral-like activity. In agreement with a dorsal function, organizer gene expression domains exhibit a requirement for ADMP and are reduced in morphant embryos. We also identified a dorsallylocalized receptor mediating the dorsal activity of ADMP within the organizer. By mid-gastrulation, ADMP exhibits a strong anti-organizer activity originating and restricted to regions flanking the organizer. This anti-organizer activity requires chordin and a different, laterallylocalized, receptor. ADMP shows higher compensatory expression in larger embryos in agreement with a scaling function as predicted by the computer model. Experimental size manipulation by dissection showed dynamic changes in ADMP expression. These results support novel, dorsal and scaling functions for ADMP, suggesting that it performs multiple and opposed roles during early gastrulation. We propose that ADMP has a very early dorsal function promoting the expansion of the organizer domain and subsequently, it prevents further expansion restricting organizer size. These opposed ADMP activities scale the organizer domain, modifying the amount of BMP antagonists secreted from it, scaling the BMP gradient with embryo size. The two major neuronal types in the mammalian cortex are the excitatory projection neurons and the inhibitory interneurons (INs). The projection neurons are generated in the dorsal telencephalon (dTel) and migrate to their destination by radial migration. The GABAergic interneurons are primarily generated in the medial ganglionic eminence (MGE) of ventral telencephalon (vTel) and enter the cortex by tangential migration. Here, using a panel of IN markers, we demonstrate that although the IN density is consistent in different regions in the cortex, the IN distribution patterns are different in the six-layered neocortex and in the three-layered piriform cortex. To study how IN distribution is regulated, we used Lhx2 conditional knockout (cKO) mice, in which Lhx2 is deleted by Emx1-Cre, as a model. In Lhx2 cKO cortices, the lateral neocortex is refated to generate an ectopic piriform cortex. We found in the ectopic piriform cortex, the density of INs is similar to that in the wild type cortex and the distribution of INs is similar to that in the PC in the wild type littermates. This findings suggest that the fate of projection neurons regulates the distribution of the INs. Formation of the complex and symmetrical arrangements of plant organs seen in nature (phyllotaxis) involves the creation of periodic cell polarity patterns that act to concentrate the plant hormone auxin at organ initiation sites, via the polarly localized auxin efflux carrier, PIN1. However the molecular mechanisms orienting these polarities have remained unclear.
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